ABSTRACT
Introduction
The dictionary states that collaboration is working with others to do a task and to achieve shared goals. This definition is simple and vague, allowing room for interpretation.
By observing the behavior and interactions between two students that work together to solve a problem, Roschelle and Teasley formulate the following definition: "Collaboration is a coordinated, synchronous activity that is the result of a continued attempt to construct and maintain a shared conception of a problem" [1] . They also make the distinction between collaboration and cooperation, by stating that cooperation amounts to individuals working alone on different tasks which are divisions of the same objective. For their research they used the term synchronous because they had their subjects working face to face, simultaneously, but usually the case is when people are involved in more than one activity, each being shared with a different group of people. Therefore, some time-shifted interactions are to be expected thus making the collaboration also asynchronous.
Schrage defined the concept as being more than one individual with different sets of skills "interacting to create a shared understanding" [2] . The purpose is to include all people working on a certain goal, even those with the same background and knowledge. This definition could be applied to multidisciplinary projects where only one person from each relevant domain is needed.
According to [3] , the collaborative activity is represented by different people achieving common objectives by performing different activities. He also states that a good collaboration requires the following: common objective, common language, shared experiences, common environment and mass-media.
" [5] .
A person grows professionally by obtaining knowledge. This knowledge can be obtained by learning or through experience. Let's take an example:
A design engineer has to make a mechanical part, but he has little or no experience with those kinds of parts. It takes time to design it, to procure it from suppliers, to test it and if the result is not good, the process has to repeat itself. On the second or third try, the part will be good for sure. There is always a solution and no matter the experience, an engineer will find it. But organizations don't care only about finding solutions but also about time and cost. If that same engineer was to work in collaboration with a more experienced engineer, or more of the same level as him, then, the part's design will benefit from their cumulative knowledge, and perhaps someone will think of a potential problem before it's tested and might be solved directly on the drawing board. Sure, collaborating in this manner will take a little more time in the design segment and involve more people, but the overall cost and time will be significantly reduced. That part might be good from the first test. Then there are no more costs with additional procurements. Also, there is no more delay in the project for waiting on another delivery from the supplier. But what about the next steps? Will industrial engineering be able to make part fast and cheap? Should they have been involved in the design process, they might have been able to point out some issues with the product. Therefore, collaboration is not only for people in the same field, but it must include people from all fields connected with the product in question. Most of the problems can be resolved from the beginning.
Organizations do not care how much knowledge one person has, they care about how able their staff is to bring projects to completion in a certain amount of time and in a certain amount of budget. Only by collaborating and cooperating with others we can be proactive instead of reactive. By finding solutions together with one or more people, the knowledge used is the one combined from all participants and the experience will be shared with all at once. Collaboration improves a group's efficiency and effectiveness, and can also improve trust between co-workers.
Often, organizations have designers working on the same project from different geographical locations. They can discuss, analyze and modify documents at the same time. These documents can be 3D models, 2D drawings, diagrams, charts, tables, text files, etc. [6] .
According to Beyerlein, Freedman, McGee & Moran [4] , an organization benefits from having collaborative working systems through the following points: it becomes a more intelligent system by ease of information sharing; it replaces competition with cooperation and understanding; it builds trust and unity between workers and changes are easier to implement by people.
Camarinha-Matos & Afsarmanesh, 2008 [7] talk about "collaborative networks" (CNs) as emerging as a "distinct discipline" because the approach is multidisciplinary. They view the concept of collaboration as a new science, and they sustain their argument by proving that this field of research "stands the test of time" (more than 15 years of research), "it is complex, and substantial enough to be subdivided into different research directions", and "multiple fundamental questions/ approaches are raised to guide the research in the area". The researchers also provide examples regarding the formation of a significant community of professionals on this topic: Some universities already offer to their students courses on virtual organizations and enterprises; scientific associations have already formed, such as SOCOLNET (Society of Collaborative Networks) and ESoCEnet (European Society of Concurrent Enterprising Network); Dedicated conferences such as CTS (Collaborative Technologies and Systems), BASYS (Balanced Automation Systems) and ICE Conference which is focused mostly on concurrent/collaborative engineering.
Obstacles in Collaboration
The need for adopting this kind of thinking for organizations is undeniable, yet still, so many do not have tools that put this theory into practice. The reason for this is simple. There are some obstacles to overcome, which prove to be quite sensible.
Time Investment
When working with another person, or more, the time required to reach the final form of that certain task increases. This increase could be less than an ulterior time loss due to working alone; but it might not be the case. So an organization must assess correctly the wasted time for their employees before making a decision towards building collaborative groups. Some projects are too simple to require more workers investing time and effort into them.
Trust Between Partners
When working in groups or pairs, the members must be compatible. They must acknowledge each other's contribution and value to be able to have constructive discussions and not destructive arguments based on personal differences. Their relationship must be professional and can be professional only by managing their personal differences well. Each person is unique. Each individual has its own way of thinking and doing things. Therefore, trusting another person's way of thinking requires not only non conflicting personalities, but also respect.
Individualism
Each person has a desire to achieve greatness. This desire is not always sharable. Give a person a change to be great alongside another, or just good by himself; you might be surprised by the answers.
Reluctance to Learn New Things
Everybody has a certain pace in which they are able to learn and understand new things. Team-working, sets a common pace to do things. This might lose the interest of the certain members. For some, it might be too fast and difficult and they give up, making them rely on others opinions and decisions which make them not only irrelevant to the group but it might enforce a bad decision if they "vote" randomly. For others, the pace might be too slow and this becomes frustrating and might result in attention loss, poor understanding because of overconfidence. This also builds tension in the group.
Fear of Being Perceived in a Negative Manner by Others
When collaborating with others, the fear of losing the respect of a colleague for saying something that might be wrong causes an individual to not contribute with all his ideas, but only with those he deems worthy. This is bad, because that fear causes him to not always assess his own ideas well, so some good ideas or some that could spark another person's idea might be lost in the collaboration process.
Communication Skills
Good communication is a key aspect in collaboration. Every person has his own set of values, experiences, culture and personality. To have an efficient communication, all of the above mentioned components must be taken into consideration plus the manner in which the message in transmitted. This can be difficult because the tone and volume of voice, the formulation are influenced by the state in which a person is at that moment
Time and Money Investment
Collaboration with colleagues from different geographical location requires collaborative platforms. Special software and/or hardware might be needed. This represents a cost for the company. Also, there is a time issue for teaching the workers how to use the new systems.
Conclusions
It is important for organizations to understand the benefits which come from collaboration. If the company is dealing with complex projects, if it has prior experience with stressful deadlines, then perhaps collaboration might prove to be useful.
It is also important for organizations to understand that collaboration comes with certain costs, and perils. To have effective and efficient collaboration activities, the organization must employ the help of facilitators which can in turn use different GSS (group support systems) to help with the activities. Also, their personnel must be open-minded about doing the same thing in different ways or even new things.
